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We evaluated the antimicrobial susceptibility of 87 pathogens isolated from 37 patients with odontogenic 
abscesses. The most prevalent bacteria were viridans group streptococci and Prevalefla species. Considering all 
bacterial isolates, 100% were susceptible to amoxicillin-clavulanic acid, 98% were susceptible to moxifloxacin 
and to levofloxacin, 76% were susceptible to doxycycline, 75% were susceptible to clindamycin, and 6% were 
susceptible to pkcillin. 

Dentoalveolar abscesses are almost always caused by a 

polymicrobial flora of aerobic, facultatively anaerobic, and an- 

aerobic bacteria (7, 20) Abscesses in the maxtllofacial region 
result either from infections around the apices of teeth vta a 

necrotic pulp or from bacterial mvasion of the surrounding 
tissues vra the perrodontal margtn (9, 22) They also can de- 
velop after the extractton of teeth (9). The predominant bac- 
teria in odontogemc mfecttons such as periaplcal abscesses or 
deep fascial space infecttons are reported to be Fusobocferium 
nucleafurn, pigmented Bocferordes spp , Peplosweprococcus 
spp., Acr~nomyces spp . and vrridans group streptococci (4. 14) 
Even though many patlents with odontogenic abscesses show 
improvement following mcislon and drainage or tooth extrac- 
tion, antibiotic therapy can be indicated. espectally In acute 

infections without localtzed accumulation of pus or m  rapidly 

spreading mfecrtons (6. 7) Perncilhn (PEN) is the preferred 

drug in most cases ofodontogenlc InfectIon. but PEN-rcscstanc 

organisms have lncreacmply been tsolated from abscesses of 

odomogentc orcgln (7. 21) Therefore. other anllblotics such as 
clmdamycln (CLI). elyrllrocllyctn. retracycllnes. and Ir\ofloxa- 

cm (LVX) have been considered as alrernatlve regimens for 

pattents for whom PEN therapy has failed or for patients 

allergic to PEN (7, IY) However, rhe roumc use of CL1 IS 
limiled by its propellhtry to cause anrlbtorlc-rnduccd CO~IIIS 

(L2). whereas ery\hromycln. tetracycline, and LVX hn\c 1101 

been rccommendcd for trealment of severe orofac~al odonto 

gemc rnfecttons (5. 12) Thus. nlternativc compounds ~OI IFC~I 
merit of odonlogelltr al~~etscs are declral,lc The ;II~ of our 

>tudy \\d< 10 C~III~I,IIC (1~ ,,I vrlrt) ,rcrcvrcy ot IllW3t,OXJCI~I 

(MXF) .t IIC\V S-cllcrtlu\yc~ulllololtc. dgiull\l crtl~rllltc~:cltlc 

p;cthu~ctr\ wllh tho\c (11 tl~c i~~~t~h~(J~~~x u~u,~lly cnr~,l~,yd and 

I(J cvnlw~c II\ pctccc111,11 ICIIC 111 the trcatnlcnl c&i od~m~c~;cn~c 
;rllsLc\x\ 

- 

patients received antimlcrotnal therapy before specimen col- 

lection. Prior to the collection of specimens, the mucosa had 

been disinfected wcth a Ilnclure of povtdone-iodine to avoid 

salivary contamination of the specimen Swabs of odontogenic 
abscesses were obtamed lmmedlately after surgical incision 
and were placed in Arnies charcoal medium (Transwab, Med 

lcal Wtre & Equipment Co Ltd , Corsham WiltshIre, England) 
and cultured wilhtn 6 h (1) All bacterIaI isolates were identi- 

fied to the specces level by standard laboratory methods. The 

MICs of PEN, amoxictllin~clavulanrc acid (AMX-CIA). CLI, 

doxycycline (DOX). LVX, and MXF for all bacterial isolates 
were determined with Erest (AE Blodlsk Solna, Sweden) ac 

cording to rhe manufacrurcr’s insrrucrlonc The MfCs of PEN, 

AMX-CL&, CLI, DOX, LVX, and MXF were interpreted 

according to acruJ NCCLS and U S Food and Drug Admm 

tsrrarlon recommcndarmns (I I 1% 16) 

*The acceptable qualtrv conlrol I~rntts oi htICs for .!Incte~o&s 

~ICI~~O~LIOI~CJ~~ Al-CC %)‘-I I H~cmophiicct ~~~flucnmc ATCC 

-JOL57. Escherrcl~rn co11 .ATCC 2jY22. I’tcrcdur~ronos aencgrnosa 

AfCC 27S53, and .!hpl~ylo~o~c~t~ ULIICIO ATCC 29213 were 

obtained accordms IO NCCLS perfornlance standards (IS;. 16) 

A folal of 90 h,lclercal strains (52 arrobes and facultarlve 

altaerobcs and 38 .Inaerohcs) \\crc tsoln~rd following cultcva 

tlon of Jl swab< [rum 37 pditlrnlt E~gh~v seven of these 1x0 

1.11~ could be QJI~~UIIIV~(C~ kJr hllC dstcrnllnallon Aerobes 

ac\d fncullallvc dll.lcrc&c> ucrc rccoxcrctl ltom lO(l’%  of rhs 

5Ilcc8nticnc d11d ,lcl.tcrobc\ \~‘cIc ~cco\crcd (ram 73% of IIN 

\p‘clrncrr\ EI~IL~! (I\I~< pcrc<r~\ <II IIIC ~tI~\c~~~c~ wcrc polynrr 

ct<>lrt;~l, ur~h an .IL,C.I~C (11 Z 2 IW~.IICX t~ci \tlc’crmtn The IIIW,[ 

llrzv~~lcnt 11~lcr1.5 \IC’IL cl~ll~rinl ~ictrtdir~ srcwp slrcpclc~hxr 

(.;S IW~,I~C~) awl /‘jil crrc4h \pp (:I IIOI,IIC\) Only <( Ic:w olliit 

I.l~ltll,lll\~ ‘IllrlCl<ll’i\ .lll<l (IIIICI .IlI.ICl<~I~~\ ttctc c\ol.ltccl (TA 

I~lC I ) 
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TABLE I. In wro susceptibthty of 87 baa&al tsolates obtained from 41 swabs from 37 patients with odontogemc abscesses 

Range 50% vu”, 

Vlrldans gcoup s~rcprococc~ (n = 38) 
PEN 
AMX-(-LA 
CLI 
00X 
LVX 
MXF 

Other aerobcs and faculratwe anaerobes (n = 13)b 
PEN 
AMX-(-LA 
CL1 
DOX 
LVX 
MXF 

Prcvorclh spp. (n = 29)’ 
PEN 
AMXKLA 
CLI 
DOX 
LVX 
MXF 

Other anaerobes (o = 7)” 
PEN 
AMX-(:LA 
CL1 
00X 
LVX 
MXF 

All bactetlal isolates (n = 87) 
PEN 
AMX-(ILA 
CL1 
00x 
LVX 
MXF 

0008-l 0032 0 25 90 
0 016-I 0.016 0123 loo 
0016-~2% 0.125 >2S6 74 
0 032-16 4 16 61 

0.5 -2 I 2 IOU 
0 064-0.5 o.c25 OS loo 

<O 002->32 0.25 16 46 
O.OliG-2 0 125 0.5 100 
0 Olti->2S6 16 >2S6 31 
0.016-32 2 16 85 

-co 002-2 0.12s I 100 
<o 002-l 0 125 0.25 loo 

<O.O02->32 0 12s >32 ss 
0.016-0.25 0.064 0.25 loo 
0.016->2S6 0.016 8 90 
0.016-16 0.25 8 90 
0 064-2 OS 2 loo 
O-032-2 025 I 97 

0.004->32 57 
0 016-2 loo 
0.016-O 125 loo 
0.0168 86 
0.125-B 71 
0 032-8 86 

<0.002->32 0.064 8 
<0.016-E 0.032 OS 

0016->256 0 I25 > 256 
0.016-37 I I6 

<o 002-S I 2 
co 002-S 0 2S OS 

%  Swcpr,blc’ 

- 

69 
loo 

75 
76 
9s 
95 

___..- .~__. .- 
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percent of the Isolates were suscepttble to AMX-CLA. Come 
parable activny was observed wtth MXF  and LVX. wrth 98% of 
isolates betng suscepttble to each, whereas a lower acttvtty was 
observed with DOX. CLI. and PEN, wtth only 76. 75. and 69% 
of isolates betng suscepttble. respectively. 

Our observations are m  agreement wtth the results of other 
studies. in which the number of Isolates per specimen ranged 
from 2.4 to 5 (2, 3. 12). that also reported that abscesses constst 
of a polymicrobtal flora of anaerobic, aerobtc. and facultartvely 
anaerobic bacterta Thus. anttmicrobial therapy for odonto- 
genie abscesses should provtde equtvalent effectiveness agarnst 
both viridans group streptococct and anaerobes such as fre- 
vorefla spp that have also been found by Kuriyama et al (12) 
to be prevalent in odontogenic infections. 

Determination of MlCs for viridans group streptococci and 
frevotella spp. revealed conflicting results with regard to the 
preferably admtnistered anttbiotics PEN and CL1 (Table 1) 
Ninety percent of vrrtdans group streptococci were found to be 
susceptible to PEN, wtth an MIC, of 0.25 mg/ltter. but only 
14% were susceptible to CLI. with an MIC, of 2256 mg/liter. 
In contrast, 90% of the frevotelfa spp were suscepttble to CLL. 
with an MIC, of 8 mg/liter. but only 55% were susceptible to 
PEN, with an MIC, of >32 mglliter. This correlates well with 
the findings of other researchers who also reported a reduced 
activity of penictlltns against oral anaerobes such as Prevofeb 
spp. (8, 12, 13). Wtth regard to all pathogens in our study 
Fable 1). the best in vitro activities were found with AMX-  
CLA. MXF,  and LVX, with 100.98. and 98% of tsolates being 
suscepttble. respectively, and with MI&s of 0 5, 0 5, and 2 
mg/liter, respectively. A  significantly lower activity was ob- 
tained with PEN, CLI. and DOX, with only 69. 75, and 76% of 
isolates being suscepttble. respectively, and with MI&s of 8, 
>2S6. and 16 mg/liter. respecttvely Based on the reduced 
suscepttbihty of odontogemc pathogens to PEN, CLI. and 
DOX, as observed tn our study, these anribrottcs seem to be of 
dubtous benefit for emptrtcal therapy of odontogentc ab- 
scesses However. a better acttvity may be nchcc\<d by combt- 
nation therapy regtmens, e g , wtth PEN and CLI (87 4% of 
tsolates were susceptible in our study) or wtth PEN and met- 
ronidazole as recommended in the United States 

Because MIC determtnatton alone cannot sut3icrently char- 
acterize an antibiotic’s effectiveness, pharmncoktnettc and 
pharmacodynamtc parameters are of particular intportance for 
the assessment of chntcal efficacy In particular MXF  provides 
high bionvatlability. a long half-ltfe. and good penetration Into 
I ISSUCS (I I). tncludtng the spongy and compact ttssues of bone, 
~rchtevmp srte concentrattons exceedmg the placma concentra 
tions (13) Moreover, vartous methods Irave bcstt analyzed 10 
hnd the Illl,lrn~;lLodytranltc parnnretcr ~hnt best correlates wtth 
<Lintcal clhcacy. A> tluorochtnohntcs Intvc cottc~tttr~ttton-dc 
txndcnt ktlltttg. a v,tluc 01 Z$ lor IIIC ratto 01 tltc maxtntunt 
ZO~ICCIIII .~II~II ot tltc drug tn \ctttm (C-,, <,) ICI IIIC MIC w;t\ 
I~lulld t\r IIC prcdictcvc 01 clilllc,tl cute (IU. 17, IS) III our :,Iutly, 

.I I+!lc c-.,, .,/&llC‘.,, t.ttrct <Ii ‘I Nlldl I\ ~llUlI,\l\~ (II cllcltc‘\l 

QIlr<: Xl.,\ Illurlll I(11 Rl,Yr cI’II1~1.11~~l ~~,IIII .I ICl~\‘l c ‘,s,\/hiIC.,,, 

1.114t~ (11 “I !<‘I L\‘S  (IIlL c (,, ,\\ t~lll~~1~l11~ ,I,.11 .I~llllrrrl\tl,1II,1II 

<II 4llll ,,I- 111 hlXl I(,,.,~ -I > Ill~:IIkI/ .lIICI ‘ll(l I,‘;; <II I~\‘,X 

NOTES 4021. 

Km,. S 7 mg/liter] were obtained from the study by Ptckerill et 
al (181, 

In cot~cluston. we found that IrtXF has good tn vttro acttvtty 
against odontogemc pathogens compared with the actlvitrer of 
the anttbtotics usually admtnistered MXF  provides promtsing 
pharmacokinetic and pharmacodynamtc properttcs that may 
justify clinical trrals to assess whether htXF is a rational choice 
for the treatment of odontogenic abscesses 

Thts tnvesttgator-drtven study was support<d an p.~rr by Bayer Vita! 
GmbH. Leverkusen. Germany 


